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AHHOTaNINA

Juctuminaa  «BBeneHWe B aHANM3  JIAHHBIX» BXOJUT B 00pa3oBaTelbHYIO
IporpaMMy BhICIIErO OOpa3oBaHHMsl — MmporpamMmy OakajlaBpuara [0  HaIlpaBJICHUIO
noaroroBku/ cnemmanbHoct  09.03.03  «[Ipuknagnas wHGOpMATHKA»  HANPaBICHHOCTH
«[IpuknamHOil HMCKYCCTBEHHBIM HHTEIUIEKT M HayKa O JaHHBIX». JlMCHMIIIMHA pean3yeTcs
kadenpoit «Ne41y.

JucuuninuHa HaieneHa Ha GOpMHUpPOBaHKE Y BBITYCKHUKA CIEAYIONINX KOMIIETEHIUH!

VYK-1 «CnocobeH ocymiecTBIsATh MOUCK, KPUTUYECKUN aHAIU3 U CHHTE3 MH(OpMAIHH,
MPUMEHSTh CUCTEMHBIN MOJIXOI AJIsl PELICHUS TOCTABJICHHBIX 3a/1a4»

YK-2 «CnocobeH ompenensTh Kpyr 3aad B paMKax TOCTaBICHHOW IEH W BLIOUPAThH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUS, UCXOs U3 JIEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHUIN»

[1IK-13 «cnocoOHOCTh MPUMEHSITh CUCTEMHBIM IMOAXOJ U MAaTeMaTU4YeCKHUE METOIbl B
dbopManu3anuy perIeHus MPUKIAIHBIX 33a9W»

[IK-14 «CrnocoOHOCTh HCIIOJIb30BaTh 3HAHHE OCHOBHBIX METOJOB HCKYCCTBEHHOT'O
WHTEIUICKTA B TOCIenyromeld npodecCHOHATBHON JNeATEeIbHOCTH B KadecTBE HAYYHBIX
COTPYIHUKOB, IMpernojaBaTesiel 00pa3oBaTelIbHBIX OpraHU3alUil BBICIIETO0 OOpa30BaHMI,
WHXCHEPOB, TEXHOJIOTOB)

Copep:xaHue AUCHUIUIMHBI OXBATHIBAET KPYr BOIIPOCOB, CBA3aHHBIX C HM3y4YECHHEM U
NPUMCHCHHEM METOJIOB aHallM3a JaHHBIX M W3BJICYCHHS WH(GOPMAIUU, 3aKOHOMEPHOCTEH,
3HAHWH ¥ 1a0JI0HOB U3 OONBIIMX 00BEMOB HEOOPAOOTAHHBIX JTAHHBIX.

[IpenogaBanue AUCHMUILIMHBI TPEAYCMATPUBACT CICAYIOMHE (OPMbI OpPTraHHU3AINH
yueOHOro mpoliecca: JIeKIHH, 1a00paTopHble pabOoThl, MPAKTUYECKHE 3aHATHUS, CAMOCTOSITeNIbHAS
pabota oOyuaromerocs.

[IporpaMMo#l IHUCHUTUIMHBI TPEIYCMOTPEHBI CIEAYIOIINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B popme auddepeHnnpoBaHHOTO 3a4eTa.

OO0miasi TpyAOEMKOCTh OCBOCHHUS JUCIUIUIMHBI COCTaBNsAeT 3 3a4eTHHIX enuHuilbl, 108
4acoB.

S3bIK 00yUeHUs O TUCIUTUINHE «PYCCKUN



1. TlepedeHb MIAHUPYEMBIX PE3YJIFTATOB O0YUCHUS IO TUCITUILINHE
1.1. [lenu npenomaBaHus AUCHUIUIMHBL (POPMUPOBAHUE KOMIETCHIIMA, TO3BOJISIOIINX
HCII0JIb30BaTh COOTBETCTBYIOIIMH MaTeMAaTHYCCKUN ammapaT W WHCTPYMEHTAJIbHBIC CPEICTBA
JUTSL aHAIIM3a NaHHBIX W M3BJICUEHUS WH(OPMALMU, 3aKOHOMEPHOCTEH, 3HAaHUH U MIa0JOHOB U3
060JbIINX 00BEMOB HEOOPAOOTAHHBIX JTAHHBIX.

1.2. JucummiuHa

BXOOUT B COCTaB

4acTy,

dbopMupyeMoil  ydacTHUKaMU

o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEIbHOI MPOrpaMMBbl BBICIIET0 00pa3oBaHud (Haiee —

OI1 BO).

1.3. IlepeueHp MmIaHUPYEMBIX PE3YIbTATOB OOYYEHUS 110 TUCIUIUINHE, COOTHECEHHBIX C
IUTAaHUPYEMbIMU pe3ynbTatamMu ocBoeHus OI1 BO.
B pesynbraTe m3ydeHHs MUCHMIUIMHBI OOyYaroIIMiCs TOJDKEH 00J1ajarh CIeqyIOMUMH
KOMIIETEHIIMSIMU WM UX 4acTsAMH. KoMIeTeHIIMM 1 MHAWKATOPBI UX JOCTHKECHUS TPUBEICHBI B

tabimue 1.

Ta6muma 1 — [TepeyeHb KOMITETCHIIMM ¥ HHIUKATOPOB UX JTOCTHKEHUS

Kareropus (rpymnna) Konx n HaumeHnoBaHue Kon n HanMeHOBaHKME MHIUKATOPA
KOMIIETEHIIUH KOMIIETEHIIUHA IOCTHIKEHUS KOMIIETEHIINHU
VK-1.3.1 3HaTb METOIWKH IIOMCKA,
coopa m oOpaboTkm wuH(pOpManuu, B
TOM  4YHUCIE C  HCIOJIb30BAHUEM
YK-1 CrniocobeH | nH(pOpMaMOHHBIX TEXHOJIOTHH,
OCYIIECTBISTh MOMCK, | BKJIIOYAs HHTEJUICKTYaJIbHbBIE
kputuueckuit  ananmu3  u | YK-1.V.3 YMETb OLICHUBAaThb
Y HUBEPCAILHbIC CHHTE3 uHpopmanuy, | ”HGOpPMAIIUIO  HA OCTOBEPHOCTB;
KOMIIETEHIIMHA pMall M pMarl a8 p ’
MIPUMCHSIT CHUCTEMHBIN | COXpaHITh W TIEpelaBaTh JTaHHBIE C
MOAX0. TS pelleHus | UCMOJIb30BaHNUEM ITU(POBHIX CPENICTB
IIOCTaBJICHHBIX 337124 VK-1.B.1 BJIAJICTh HaBBIKAMU
KPUTHYECKOTO aHaih3a M CHHTe3a
nH(pOpMalUY, B TOM YHUCJIE C TOMOIIBIO
1IU(POBHIX HHCTPYMEHTOB
VK-2.3.3 3HaThb BO3MOXHOCTH U
OrpaHHYeHUs HPHUMEHEHHS IH(GPOBBIX
YK-2 CnocobeH ompenensirhb P p undp
WHCTPYMEHTOB ISt perieHus
Kpyr 3aJad B  paMKax
. IIOCTaBJIECHHEIX 3a7a4
MMOCTaBJICHHON LHenn 5
VK-2.V.l y™Mers mNpoBOAWTH aHAIU3
VYHuBepcanbHble BEIOMpATh OIITUMAaJIbLHEIE o
MOCTaBICHHOW 1eTH U (POPMYITHPOBATH
KOMIIETEHI[NHU CIOCOOBI MX PEIICHUs, UCXOIS
o 3a/1a4d, KOTOPhIE HEOOXOJAMMO PEIINUTh
W3 JICUCTBYIOIIMX TMPABOBBIX
HOPM, HMEIOIINXCSI PECYPCOB A ©6 AOCTHRHCHHA
PM, N pecyp VYK-2.B.3 BJIANIETH HaBBIKAMHA
Y OTpaHUYEHUI
WCIONIb30BaHUs LHU(POBBIX CPEACTB
JUTSL pEIIEHUs TIOCTABICHHOM 3a1auu
[IK-13.¥.1  yMmerp  OCYLIECTBIATH
OpManu3alio 3a7ad HMCCIIeOBaHUS
I1K-13 CIIOCOOHOCTD (bop f a Al
. | ”HQOPMALIMOHHBIX  TMPOIIECCOB U
MIPUMEHSITh CHCTEMHBIH
[Ipodeccrnonansubie CHCTEM
MOAXO4 © MaTeMaTHYECKHUE
KOMIIETEHIIN U I1IK-13.B.1 BJIAJIETH HaBbIKaMU
MeTonsl B (opmanmuzanuu
pereHus 3a1a4 aHaIM3a
penieHust MPUKIAIHBIX 33134
WH(pOPMaITMOHHBIX MIPOIIECCOB u
CHCTEM
TIK-14 CnocobHnocts | [IK-14.Y.1  yMeTs MOATOTAaBIMBATH
[TpodeccnonanpHbIC
HCIIOJIL30BaTh 3HAHWE | JaHHbIE TS MIPOBEACHUS
KOMIIETECHIINH
OCHOBHBIX METOJIOB | aHAITUTHYECKHUX pabot o




HCKYCCTBEHHOTO HWHTEJUIEKTa
B nocjaeayronen
npodeccrnoHabHOM
NESTeIbHOCTH B KauyecTBE
HAyYHBIX COTPYTHUKOB,
MpernojiaBaTesnein
00pa3oBaTeNbHBIX
OpraHu3aIHii BBICIIIETO
oOpa3oBaHus, WH)XEHEPOB,
TEXHOJIOTOB

HCCIIEIOBAHUIO JAHHBIX
[IK-14.B.1 BJIAJIETH
IJIAHUPOBAHUS 51
AHAJTMTHYECKUX PaboT

HaBbIKAMU
OpraHu3aIu

2. Mecro nucuumumHbl B cTpykType Ol
JluctumimHa MOXKeT 0a3upoBaThCS HA 3HAHUSAX, paHee MPUOOPETCHHBIX 00yUJaIONUMUCS

MIPY U3YUYECHUH CICAYIONIUX JUCHUILINH:
— Teopus BeposITHOCTEH,
— Maremaruka. MaTeMaTHYeCKUil aHaIN3
Teopust cUCTEM U CUCTEMHBIN aHaJIU3,
— HHudopmanmoHHbIe CHCTEMBI U TEXHOJOTHH.

3HaHI/I$I, IMOJIYYCHHBIC IIpHU HU3Y4YCHUU MaTcpualia I[aHHOI\/JI JUCHUIINIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUC, TAK U UCIIOJIb3YKOTCS ITPH U3YUCHHUHN APYTUX NUCHHIIJINH

— MammnHoe oOy4ueHue U OOJIbIINE JaHHBIC
— Hudopmanmonnas 6€301MacHOCTb.

3. OOBEM ¥ TPYJTOEMKOCTb JTUCITUTLIAHBI
Jlanapie 00 0o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHJIOB Yy4eOHOU
paboThI O AUCHUIITNHE (M pacTpeie]IeHne 3TOH TPYJO0EMKOCTH M0 CeMeCcTpaM) IPeACTaBICHbI B

Tadimue 2.

Tabmuna 2 — O6beM U TPYyL0EMKOCTh AUCHUTITUHBI

TpynoemkocTs 1o
Bun yuebHol paboThl Bcero cemecTpam
Ne5
1 2 3
Obwaa mpyooemkocmp oucyunaunwt, 3E/ (4ac) 3/108 3/ 108
U3 nux yacoe npaxmuueckoi no020moeKu 17 17
Ayoumopnusle 3auamus, BCETro 4ac. 51 51
B TOM YHUCJIC:
nexuuu (JI), (qac) 17 17
npaktuueckue/cemunapckue 3ansarus (I13), (gac) 17 17
naboparopusie padbotsl (JIP), (yac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (dac)
JK3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (4ac) 57 57
Buo npomesrrcymounon ammecmauuu. 3ader, nudd.
3a4er, §K3aMeIf (3auer, ludd. 3aq, ?91(3.**) b M. as. . 3as.

Fx o
Ilpumeuanue: — KaHIUAATCKHI SK3aMEH

4. CopepxaHue JUCHUTUIMHBI
4.1. Pacnpenenenue TpyA0€MKOCTH JUCIMIUIMHBI TIO pa3ieiaM v BUIaM 3aHITHM.

Pa3;[em>1, TCMbI JUCIIUIUIMHBI U UX TPYAOCMKOCTD IIPUBCIACHBI B TaGHI/H_[e 3.




Ta6muma 3 — Pa3nensl, TEMbI TUCIUTUTAHBI, UX TPYJI0EMKOCTh

Paznensl,

Jlexknuu I13 JIP KII CPC
(gac) (C3) (gac) (gac) | (gac)

TEMBI AUCLHUITIINHBI

Cemectp 5

Tema 1.2. IIkaner

JaHHBIX.

Pasnen 1. Beenenue
Tema 1.1. JIanHbl€ U UX U3MEPEHUE.

Tema 1.3. XapakTepucTrka U KiaccupuKarus 2 2
3ajjay aHaJIu3a JaHHbIX
Tema 1.4. Dransl pelieHus 3aJa4uy aHaIu3a

aHaJInu3

Paznen 2. CraTuctrueckuii aHaIM3 TaHHBIX
Tewma 2.1. JIeCKpUNTHBHBIN aHAINA3

Tema 2.2. Ananu3 cBsi3eit

Tema 2.3. MHOTOMEPHBIN CTaTHUCTUYECKHI

Tema 2.4. AHanu3 BpeMEHHBIX PSJIOB

aHalIn3a

Paznen 3. KnactepHsrii aHanmu3
Tema 3.1. [TocTaHOBKa 3324k KJIACTEPHOTO

Tema 3.2. MeTpUKHU pacCTOSHHMA
Tema 3.3. MeTozpl KIIAaCTEPHOTO aHATN3a

Paznen 4. Knaccudukamus
Tema 4.1. IToctaHoBKa 3a7a4u KiacCU(pUKALIUN 6 6 8 20
Tema 4.2. Metoap! KIacCH(PUKAITUN

Pazgen 5. 3akmroueHue

Tema 5.1. IlepcriekTHBBI pa3BUTHS aHATU3a 1 1 7

JTAHHBIX.

Hroro B cemectpe: 17 17 17 S7
Hroro 17 17 17 0 57

HpaKTI/I‘IGCKaX IoATrOTOBKA  3aKJIKOYACTCA B HETIOCPCACTBCHHOM  BBIIIOJIHCHUU

o0y4JarmuMucs

ONpENIeNIeHHBIX  TPYIOBBIX  (YHKLMH,  CBSI3aHHBIX C  Oya;yluei

Ipo(heCCHOHATBHOM JIESITEILHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JIEKIIMOHHBIX 3aHSATUH.
Coneprxanne pa3iesioB U TEM JICKITMOHHBIX 3aHITHI MPUBEACHO B Ta0OIuIE 4.

Ta6muma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pa3znena

HazBanue u COACPpKaHUC PA3CJIOB U TCM JICKIIMOHHBIX 3aHATHH

Paspen 1.
BBenenue

Tema 1.1. /lanHble M MX H3MepeHHe.

[Tonstne nanubix. M3mepenus. Tunbsl HabopoB naHHBIX. DopmaTsl XpaHEHUS
nanHbIX. Kiaccudukarus BUI0B JaHHBIX.

IlocTaHoBKa 3amadnM aHanu3a NaHHBIX. [cTOpus pasBUTHA TEXHOJIOTMU
aHaJau3a JaHHBIX.

Tema 1.2. IlIxansl

Tunsl mkan wusmepeHud. HomuHanbHasg, moOpsakoBas, WHTEpPBAJIbHAS,
OTHOCUTEIIbHAS U JUXOTOMHUYECKAS IIKAJIbI.

Tema 1.3. XapakTepucTHKa H KJIaccupukanus 3a1a4 aHAIU3a JaHHBIX
Cratuctuyeckue METOJbl: JECKPUIITUBHBIM aHaJIW3 U ONMCAaHHE
HWCXOIHBIX J@HHBIX; AaHaJIU3 CBS3€H; MHOTOMEPHBIM CTATUCTUYECKUUN
AHAJIN3; AaHAJIN3 BPEMEHHBIX PsIOB.




MeToapl MalIMHHOTO O0YYEHHsSI: HCKYyCCTBEHHBIE HEMPOHHBIE CETH; EPEBbsI
peLIeHNH, MallliHa OIIOPHBIX BEKTOPOB, METOA OJIIDKaiIero cocena, METO
baiteca.

Tema 1.4. JTansl penieHus 321241 AHAIN3A JTAHHBIX.

MeTtoapl cOopa U MOATOTOBKH MCXOJHOTO Habopa naHHBIX. DOpMyIHpoOBKa
nenu. Beibop metosa ananusa naHseiX. [IpencraBnenne pe3ynbTaTos.

Tema 2.1. leckpunTUBHBII aHATU3

[IpoBepka runore3 CTallMOHAPHOCTH, HOPMAJIbHOCTH, HE3aBUCUMOCTH,
OJTHOPOJHOCTH, OLIEHKA BUAa (YHKIIMU PACHIPEICIICHHS U €€ ITapaMeTpoB
Tema 2.2. Anaiu3 cBs3eii

KoppensuoHHbIi 1 perpecCHOHHBIN aHaIu3, PaKTOPHBIN aHAU3,
JMCIIEPCUOHHBIN aHAJIN3

Tema 2.3. MHOroMepHbIii CTATUCTHYECKHI aHAIN3

KOMIOHEHTHBIN aHanu3, AWCKPUMUHAHTHBIM aHajau3, MHOTOMEPHBIN
pPErpecCUOHHBIN aHAIN3, KAHOHUYECKUE KOPPEIIALUU

Tema 2.4. AHAaIU3 BpeMEeHHBIX PSI/I0B

I[I/IHaMI/I‘IeCKI/IC MOJCIIM U IIPOIrHO3 Ha OCHOBC BPEMCHHBIX PAOO0B

Paznen 2.
CraTucTHYeCKui
aHaJIN3 JaHHBIX

Tema 3.1. [locTanoBKa 33724 KJIACTEPHOI0 aHAIN3A

[Mouck cymecTByrommx cTpykTyp. OueHka kadectBa kinactepuzanuu. [Iponecc
KJIacTepH3alIHu.

Tema 3.2. MeTpuku paccTositHui

[MonsTHE METpHKH, Mepa OJIM30CcTH 00BEKTOB. EBKITNIOBO paccTosiHUE, JpyTHE
METPHKH.

Tema 3.3. MeToabI KJIaCTEPHOT0 aHAJIHN3A

I/Iepapanecm/le AJITOPUTMBI, HCUCPAPXUICCKUC AJITOPHUTMbI

Paznen 3.
Krnactepnsrii ananus

Tema 4.1. [locTaHoBKA 3aKa4u KJIacCH(PUKATMU
CuctemMHOe pacrpeiesieHue H3y4aeMbIX MPEIMETOB IO CYIIECTBEHHBIM

Pasnen 4. npusHakam. [IpaBuia KiaccupuKamum.

Knaccnguxaus Tema 4.2. Metoapl kinaccupuranun

cet JepeBo penieHuil, ciydaiiHblil Jiec, METOJ OIIOPHBIX BEKTOPOB, METOL
Ommmxaitero cocena, metox baiieca, HelipoHHBIE CETH

Pazpnen 5. Tema 5.1. [lepcrieKTHBBI Pa3BUTHS AHATU3A JAHHBIX.

3aKioueHUe [MpunokeHue METOIOB aHATTU3a ITAHHBIX K aKTyallbHBIM 3a1adam. Jlpyrue 3aaaun

aHaJIn3a JaHHBIX

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATUNA U UX TPYAOEMKOCTh IPUBEJICHBI B TAOIUIIE 5.

Ta6m/1ua 5- HpaKTI/I‘-ICCKI/IC 3aHATUA U UX TPYAOCMKOCTDb

N3 Hux Ne
Tembl DopMbI o
Ne TpynoeMKoCTh, |IpaKTHUECKOH |pa3nena
MIPAKTUYECKUX MPAaKTUYECKUX
n/m . . (gac) MOATOTOBKH, |AUCIUI
3aHSATHHA 3aHSATHHA
(gac) JINHBI
Cemectp 5
1 | Ananus 3aHATne 1o 2 1 2
OJTHOMEPHOTO MO/JIEIMPOBAHUIO
Habopa TaHHBIX peabHBIX YCIOBUH
2 | AHanu3 ABYMEpHOIo | 3aHATHE IO 2 1 2
Ha0opa aHHBIX MO/JIEIMPOBAHUIO
peabHBIX YCIOBHH
3 | Kiacrepnsiit Urposoe 4 1 3
aHaJIu3: IIPOEKTHPOBAHUE




HOpMaJu3auus
JaHHBIX

KitacrepHusbiit
aHaIu3:
HHTEpIpeTanus
pe3ysIbTaToB

Hrposoe
IIPOEKTUPOBAHUE

Knaccudukanus:
0obpaboTka
WCXOJIHBIX JIAHHBIX

Hrposoe
IIPOEKTUPOBAHUE

Knaccudukamms:
OLIEHKa OLIMOKH
Kiaccuukanum

Hrposoe
MIPOECKTUPOBAHUE

ITepcnexTuBbI
aHaJIM3a TaHHBIX

I'pynmoseie
JUCKYCCUH

Bcero

17

4.4, JlabopaTOpHBIC 3aHATHS

Tewmbl 1aG0OpaTOPHBIX 3aHATHI U UX TPYJOEMKOCTb MPUBEACHBI B TabmHIIE 6.

Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/1

HaumenoBanue nabopatopHbix padboT

TpynoemMkocTsb,
(gac)

N3 Hux
MIPAaKTHYECKON
MOATOTOBKH,
(dac)

Ne paznena
JUCIUTIAHBI

Cemectp 5

JlaGopaTtopHnas pabota 1: Ananus
CBsI3eH MEXy IpU3HAKAMHU
JIBYMEpPHOTO Habopa JTaHHbBIX.

2

JlaGopatopHas paborta 2:
Knacrepuzauus ganHbIx
MEePAPXUIECKUM METOJIOM

3,5

JlaboparopHas pabota 3:
Knacrepusanus meronom K-cpennux

3,5

JlaGopaTtopHas pabota 4: [Ipumenenue
METO/I0B KJ1acCU(UKAIIMM HA OCHOBE
JIEPEBBEB PEICHUI

JlaGopaTtopHnas padota 5: [Ipumenenue
HEUPOHHBIX CETEU JJIIs
KJaccuukanmum

Bcero

17

5

4.5. KypcoBoe npoeKTupoBaHHE/ BBHITTOJIHEHUE KYPCOBOH PaOOTHI

Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuxcs
Bupl camocTosTenbHON paboThl U €€ TPYI0EMKOCTh IMTPUBEICHBI B TaOIHIIE 7.

Tabmuma 7 — Bugsl caMOCTOSTENHHOM pabOTHI U €€ TPYA0EMKOCTh




Bun camocTositenpHOM paboThI Bcero, vac | Cemectp 5, uac

1 2 3
Nzyuenue Teopernueckoro marepuana aucuuiuiiabl (TO) 30 30
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3) 10 10

Brimonnenue pedepata (P)
[ToaroroBka k Texkymemy koutpouo ycrneBaemoct (TKY)

Homarmuee 3aganue (/13) 10 10

KoHnTponbuble padoThl 3a04HNKOB (KP3)

IToarororka k mpoMexxyrounoit arrectaruu (I1A) 7 7
Bcero: o7 o7

5. IlepeyeHn yueOHO-METOINIESCKOTO 00CCIICUCHUS
JUTSL CAMOCTOSITEIIbHOW Pa0OThI 00YUYArOIIUXCSI 10 TUCIMILIHHE (MOIYIIO)

Y4eOHO-METOAMUECKUE MAaTepPHAbl I CAMOCTOSATEIHHOW pabOThl OOYYAIONMUXCSI YKa3aHbI B
ma. 7-11.

6. [lepeueHb neYaTHBIX U MEKTPOHHBIX YUCOHBIX U3TAHUMA
[lepedyeHpb neYaTHBIX U SJIEKTPOHHBIX YUEOHBIX M31aHUH NpUBEICH B TadiuIe 8.

Tabmuna 8— [lepeyeHp mevyaTHBIX M AIEKTPOHHBIX YUEOHBIX U3TAHUI

HIugp/ KomuectBo 3K3eMILTSIpOB B
URL bubnuorpaduueckas ccplika oubmoreke (kpome
azpec AIIEKTPOHHBIX YK3EMILISIPOB)
004 Anmaniona, O. MarmmHHOe O00y4eHHe: HOBBIMA 3
A 51 UCKYCCTBEHHBIH MHTEeKT / D. Anmaiinu. - M.:
AnprimHa [Ta6mumep: Touka, 2017. - 208 c.
004 TarapuukoBa, T.M.  Cucrtembl HCKYyCCTBEHHOT'O 5
T 23 uHTeiuiekTa: yuyeOnuk / T. M. TarapuukoBa; C.-

[Terep6. Toc. YH-T a’dpOKOCM. MPUOOPOCTPOEHUS. -
Cankr-IlerepOypr: U3n-Bo 'YAII, 2024. - 301 c.

004 Tartapaukosa, T.M. AHa/IU3 TaHHBIX B 5
T23 NPUKJIAJIHBIX 33/1a4ax o0ecredeHus
uHpopMarmoHHon Oe3omacHocTu: MoHorpadus / T.
M. Tatapuuxkosa; C.-Ilerep0. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CI16.: Uzn-so I'YAII, 2018. -
115¢c.
004 TarapuukoBa, T. M. AHanu3 qaHHbIX: y4eOHO- 5
T 23 metoaunyeckoe nocooue / T. M. Tatapaukosa; C.-

[Terep6. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHHUSI. -
Cankr-IlerepOypr: U3n-Bo 'YAIL, 2021. - 121 c.

7. TlepedeHb 2NEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMallMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHET»
Ilepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTh «VHTepHeT», HEOOXOMUMBIX Ml OCBOCHHS UCLMILINHbI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb BIEKTPOHHBIX 00pPa30BAaTENbHBIX PECYpPCOB HH(GOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «IHTepHeT»
’ URL anpec ’ HaumenoBanue ‘

| | He npemycmoTpeno |




8. Ileneuenr MHGODMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepeyeHb MPOrpaMMHOIO OOECHECUYCHHUS, HCIOJIB3YEeMOr0 TIPU OCYILIECTBICHUU
00pa3oBaTeNBHOrO MPOIiecca Mo AUCIUITIHHE.
[Tepedenp UCTIONB3yEMOT0 IPOTPaMMHOT0 obecrieueHus npeacTasieH B Tadnuie 10.

Tabmuma 10— [Tepevyers mporpaMmMHOTO o0ecrieueHus

Nori/nn HaumenoBanue

1  [Jupyter Notebook

2 |Google Colab

8.2. Ilepeuenr  HMH(POPMALIMOHHO-CIIPABOYHBIX  CHUCTEM,  HCIOJB3YEMBIX  IpHU
OCYILIECTBIICHIUH 00pa30BaTEIBHOTO MPOLIECcca MO JUCIUTUIMHE

[lepeueHs WCTHONB3YEeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTABICH B
Tabimre 11.

Tabnuna 11— Ilepeuenb nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Nori/it HauMmenoBanue

1 http://www.machinelearning.ru

https://www.coursera.org/learn/machine-learning

2
3 https://www.coursera.org/specializations/machine-learning-data-analysis
4 https://it.mail.ru/video/playlists/16/

9. MarepuanbHo-TeXHUYeCKas 6a3a
CocraB MaTepuaIbHO-TEXHUYECKON 0a3bl HEOOXOIUMOM JIJIsl OCYIIECTBICHHUS

O6p830BaTCJ'ILHOFO nmponecca nmo AMCHUILNIMHE, MIPEACTAaBJICH B Ta6J'II/II_Ie 12.

Tabmuma 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Ner/m HaumenosaHue cocTaBHOI 4acTH Howmep aynuropun
= MaTepUuaJIbHO-TCXHUYIECKOU 0a3bl (npp[ HCO6XOZ[I/IMOCTI/I)
1 MynbTuMeEaUITHAS JTEKIUOHHAS ayIUTOPUS
2 Knacc miist nenoBoii urpel
3 Brruncnutensnas naboparopus

10. OueHoYHBIE CpeACTBaA JUIS MPOBEJACHUS MPOMEKYTOTHOHN aTTeCTaIluu

10.1. CocTaB OIICHOYHBIX CPEACTB/JISA TPOBEACHHS IMPOMEKYTOYHOH aTTeCTaIluu
00yJaroImuXcs 1Mo JUCIUTIINHE MPUBECH B Tadmie 13.

Tabmuua 13 — CocTaB OLEHOYHBIX CPECTB Ul MPOBEICHUS IPOMEKYTOUHOM aTTeCTalluu

Bug npomexxyTouHOM arTectanuu IlepedeHb OIIEHOYHBIX CPENICTB
JuddepeHurpoBaHHbIN 3a4ET Crincox BONpocCoB;
Tectsl.



http://www.machinelearning.ru/
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/specializations/machine-learning-data-analysis
https://www.coursera.org/specializations/machine-learning-data-analysis
https://it.mail.ru/video/playlists/16/
https://blog.skillfactory.ru/glossary/jupyter-notebook/
https://blog.skillfactory.ru/glossary/jupyter-notebook/
https://blog.skillfactory.ru/glossary/jupyter-notebook/

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITCTEHIIMH OOyJaromMMUCs TPUMEHSeTCsl S5-0auibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMI, KOTopasi mpuBefeHa B Tabnune 14. B Teuenne cemectpa MOXKET HCIIOJIb30BATHCS
100-6amnpHast ~ mKala — MOJYJNBHO-DEHTHHTOBOH  CHUCTEMBI  YHHBEPCHUTETa,  IpaBHiIa
UCTIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIbHBIM HOPMATHBHBIM aKTOM
['VAIL

Ta6mmma 14 —Kpurepuu orieHKH ypoBHsI CHOPMHUPOBAHHOCTH KOMITETCHIIUNA
Or11eHKa KOMITETEHITUN
S-0ajuibHas 1IKasa

XapakTepucTrka chOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHHO U TPAMOTHO €TI0 M3JIaracr;

— OIMpasCh Ha 3HAHUS OCHOBHOM M JIOIOJIHUTEIBLHOW JIUTEPATYPHI,
TECHO TMPHUBS3bIBAET YCBOCHHBIC HAyYHBIC TIOJIOXKCHHS  C
MIPAKTUIECKON JCSATSILHOCTHIO HAIPABIICHHS;

— yMeJio 0OOCHOBBIBAET M ApTYMEHTHPYET BBIJIBUTACMBIC HM UJICH;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— CBOOOJTHO BJIQJICET CUCTEMOM CITeIMAIM3UPOBAHHBIX TIOHSITHIA.

— 00y4aronuiicss TBEPIO YCBOMII MTPOTPAMMHBIN MaTepuall, TpaMOTHO
W 10 CYIIECTBY H3JaraeT €ro, ONUpasCh HAa 3HAHUS OCHOBHOH
JINTEPATYPHI;

— He JIOMYCKaeT CYHIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAE€T YCBOCHHBIC 3HAHHUS C IMPAKTHUECKOW JIESITEIbHOCTHIO
HaIPaBJICHUS;

— apTyMEHTUPYET HayIHbIE MOJIOKEHUS;

— JIeJIaeT BBIBOABI M 000OIIEHHS;

— BJIQJICET CHCTEMOM CIIeNATN3NPOBAHHBIX TTOHITHH.
—o0yyarouiicss yCBOMJI ~ TOJBKO  OCHOBHOW  NPOTPaMMHBIN
MaTepHa, 1Mo CYMECTBY HM3JIaracT e€ro, OMUPasCh Ha 3HAHUS TOJIBKO
OCHOBHOM JIUTEpaTyphI,

— JIOMYCKaeT HECYIIECTBEHHbIE OLTUOKU U HETOUHOCTH;

— UCTBITBIBACT 3aTPYAHCHUS B MPAKTHUYESCKOM IMPHUMEHEHHH 3HAHUI
HaIPaBJICHUS;

— cnabo apryMeHTHPYeT HayYHBIE MOJI0KEHHUS,

— 3aTpyAHsIeTCA B (OPMYTUPOBAHUHU BBIBOJIOB M 0000IIIEHUI;

— YaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHM.

— oOydJaronuiics HE YCBOMJI 3HAYUTEIBHOM YacTH MPOrPaMMHOIO
MaTepuana,

— JIOTyCKaeT  CYLIECTBEHHbIE OIIMOKM W  HETOYHOCTH NP
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAIpaBIICHUH;

— UCTIBITBIBAET TPYAHOCTH B IPAKTHYSCKOM MPUMEHEHUY 3HAHUIA;

— HE MOXKET apryMEHTHPOBATh HAYYIHBIC TIOJI0KCHUS;

— He (hopMyITHUPYET BBIBOJIOB M 000OIICHU.

«OTIIMYHO»
<Ga4YTCHO»

«XOpOLIO»
<GauTCHO»

«yIOBJIETBOPUTEITLHOY
«3auTEHOY

«HEY/IOBJIETBOPUTEIILHO»
«HE 3aUTEHO»

10.3. TunoBble KOHTPOIBHBIC 3a/IaHUS WM UHBIE MAaTEPUATIBI.
Bompocsr (3amaun) nms sk3aMeHa mpeacTaBiIeHsl B Tabmwmie 15.

Tab6mmia 15 — Borrpocs! (3amaun) 1y1s 95K3aMeHa

Kon

Ne /it [Tepedens BompocoB (3a1av) 1S IK3aMeHa
WHJMKATOpa

Y4eOHBIM IIIAHOM HE IPETYCMOTPEHO

Bomnpocsr (3agaun) mis 3auera / nudd. 3auera npeacrasieHsl B Tabnuie 16.




Tabnuna 16 — Borpocs! (3agaun) ajis 3aueta / qudd. 3auera

Ne mi/m [epeuens BompocoB (3aaa4) st 3auera / audd. 3agera Kon
MHIMKATOpa

1 Haznauenue o0ydaromiero MHOKECTBA MPU PEIICHUH 3a1a4l YK-1.3.1
KJIacCU(UKAIIUN

2 ba3oBble XapaKkTepUCTUKH CTATUCTHYECKOTO PacIpeieTICHHSI.

3 OO6oO0maromuye ToKa3aTeNd, XapaKTEepU3yIoIue THITHYECKUE
3HaueHus Habopa JaHHbIX.

4 [Toka3zarenu, xapakTepu3yromue pa3opoc TaHHbIX.

5 [Tokazarenun, XapakTepuU3ylolIUe CTENeHb CHUMMETPUYHOCTH
TAHHBIX.

6 lenr mnpuMeHeHuss MeToJa HAUMEHBIIUX  KBaJgpaToB B
PETrPECCHOHHOM aHAIIN3E.

7 Haznauenne mozpl. Caydan BBIYHCIEHUS MOJIATBHOTO HHTEPBAIA.

8 Ha3nauenue nepceHTHIIs, KBAHTHIIS €TUHHUIIBI H3MEPECHHUS.

9 Otnuune  BBIOOPOYHOTO  CTAHAAPTHOTO  OTKJIOHEHHS]  OT
CTaHJAPTHOTO OTKIJIOHEHHsI TeHEPAIbHOW COBOKYITHOCTH.

10 AHanm3 oJfHOMEpHOro Habopa JTaHHBIX VK-1.V.3

11 AHanu3 AByMepHOIro Habopa JIaHHBIX.

12 KoppensuroHHbIH aHaIHU3.

13 OcHoOBHas 3a71a4a PErpecCUOHHOTO aHaU3a.

14 HuTtepnperarus Ko3hOUIIMEHTOB JIUHEHHON perpeccuu ao, aj.

15 Boruncnenne meauansl Juisi HaOopa naHHeIX ¢ uyeTHbIM U | YK-1.B.1
HEUYETHBIM KOJMYECTBOM 3HAUYEHUI.

16 Mepbl 6JIM30CTH MEXTY KIIaCTepaMHu. VK-2.3.3

17 MeTpuku, IpUMeHsieMble B KJIACTEPHOM aHaJIM3e.

18 Boruncnenue neHrtpa kinacrepa. YK-2.V.1

19 OrpaHuyeHHs KJIaCTEPHOT0 aHaIN3a.

20 Ha3naueHue TeCTOBOr0 MHOXKECTBA IIPU PEILICHUH 3aa4u YK-2.B.3
KJaccuukanuu

21 Mertoas! Ki1accuPpuKaImm.

22 Ornenka omuoOKy KIacCHuPUKAIUU

23 Ornpenenenue Kiacrepa. IIK-13.V.1

24 Bripaskenue ist BerarciaeHus uujaekca Gini mpu mocrpoeHun

25 TpeboBanus k BeIOOpY mapamerpa K B anropurme «K-
OnmpKaiiero cocena»

26 [TocTanoBKa 3ajauu Ki1acCUUKAIIH I1K-13.B.1

27 Dransl mporecca KIacCH(PHUKAINN, HX XapaKTePUCTHKU

28 Oransl pereHus 3a1a41 KJIACTEPHOT0 aHaJIM3a.

29 Hepapxuueckre METOIbI KIIaCTEPU3AIIH. [IK-14.V.1

30 DTanbl TOCTPOCHHUS AEPEBhEB KIIACCH(PHUKAINN
JiepeBa KJIacCU(PHUKAIHH.

31 QDyYHKIMH aKTUBALMH HEWPOHOB.

32 AnroputMm Onmkaiiiiero cocena. [1K-14.B.1

33 Aunroputm K-cpenHux.

34 Anroput™ 00yueHHs] MHOTOCJIOWHOTO MEpLENnTPOHa

35 Hetiponnas ceth KoxoHnena.

[lepeuenr TeM [ KypCOBOTO TMPOEKTHPOBAHUS/BBIIOIHEHUS KYPCOBOW pabOTHI
MpeICTaBICHBI B Ta0nwmie 17.

Tabmuua 17 — ITepeueHb TeM A7 KypCOBOTO MTPOEKTUPOBAHMS/BBITIOTHEHUS! KypCOBOM paboThI



MpeACTaBICHBI B TaOuie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHb BOIIPOCOB ISl TECTOB

Noe /i [TpuMepHBIii IepedeHb TeM il KYpPCOBOTO IPOSKTUPOBAHUS/BITTOIHEHHS
B KypCOBO pabOTHI
Y4eOHbIM MIIaHOM HE IPEIYCMOTPEHO
BOHpOCBI AJi1 IIPOBCACHUA HpOMe)ICYTOqHOﬁ arreCralluu B BHAC TCCTUPOBAHHUA

Ne
/o

IIpuMmepHBIii ITIepedeHb BOIIPOCOB ISl TECTOB

Kon
WHJIUKATOpa

1

IIpounTaiiTe TeKCT, BbIOepUTEe MPABUWJILHBII OTBET W 3aNuIIHATE
apryMeHTbl, 000CHOBBIBAIOIIME BLIOOP OTBETA.

K kxakoMy THITy IIKaJbl OTHOCHTCS TOPSJAKOBBIA HOMEp CTYyJEHTa B
CIHUCKE TPYIIIIBI

a) HOMUHAJIbHOU

0) u3MepeHui

B) HIOPSAKOBOM

I') HHTEPBAJIbHON

1) OTHOCUTEIHHOM

€) TUXOTOMHYECKOI

IIpouuTaiite TeKCT, BbIOepUTE NMPABWIbHBINA OTBET W 3aNUIIUATE
apryMeHTbl, 000CHOBBIBaIOIIMEe BHIOOP OTBETA.

K kxakomy Tumy mikajabl OTHOCHUTCS TOpPOJ MPOXKHUBAHUS COTPYTHUKA
KOMITaHUHU

a) HOMHHAIIbHOM

0) nu3MepeHuit

B) MOPSAIKOBON

I') UHTEPBaJIbHOU

1) OTHOCUTEIHHOM

€) TUXOTOMHYECKOM

VK-1.3.1

IIpounTaiite TeKcT W YycTaHoBUTe cooTBercTBHe. K Kamnou
MO3ULIMH, JAHHOH B JIEBOM CT0JI0LE, N00epuTe COOTBETCTBYIOILYIO
NO3MIMI0 B MIPAaBOM C€TOJI0Ie. 3anummTe BhIOpaHHbIC HU(PBI MOx
COOTBETCTBYIOIIMMH OyKBaMM.

CooTHecHTe TOYEUHYIO THarpaMMy JIaHHBIX C €€ 3HAUEHUEM
Kod¢uImeHTa Koppensuuu I
Toueunas quarpamma JaHHBIX

3HayeHue ko3 duiuenrta
KOppEeIsIun I
1 Y A

r>0

VK-1.V.3




2 v " b r<0
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IIpouuTaiite TekcT M ycraHoBuTe cooTBercTBHe. K Kaxnou
NMO3UIIUM, TAHHOH B JIEBOM CT0JI01Ie, MOAOEepPHUTE COOTBETCTBYHIIYIO
NO3MIHI0 B MPABOM CTO/I01e. 3anuIIuTe BbIOpaHHbIe HU(PPBI MO
COOTBETCTBYIOIIMMH OyKBaMH.

CootHecute  BenmnuuMHy — KoddduumeHta  koppemsuMd I C
XapaKTEpUCTUKOM CHUJIIBI CBA3M MEXKIY IPU3HAKAMU

Bennunna koaddunmenta XapakTepUCTUKONW CHJIBI  CBSI3U
KOppeJIsIun I MEKIY MPU3HAKAMH
1 0.1-0.3 A BBICOKAs
2 0.3-0.5 b ciabast
3 0.5-0.7 B BECbMa BBICOKAsI
4 0.7-0.9 r yMepeHHast
5 0.9-1.0 J| 3aMeTHast
IIpounTaiiTe TEKCT M 3aNMIIATE PA3BEPHYTHIH 000CHOBAHHBIN YK-1.B.1
OTBeT.
Haitnute Moy B crieayroriem Habope manubix Crax= {3,5,9,12,5}.
OTBeT 3anuIInUTe B YUCIOBOM (opmare.
Otser:
IIpounTaiite TekcT, BbIOepUTEe NMPABWIBHBIA OTBeT W 3anummre | YK-2.3.3

apryMeHTbl, 000CHOBBIBAKOIIIME BHIOOP OTBETA.

OuucTKa JaHHBIX — 3TO:

a) KOMILUIEKC METOJOB U MpOLENyp, HANpaBJIE€HHBIX Ha YCTpaHEHHE
NPUYHH, MEIIAIOIINUX KOPPEKTHONH 00pabOTKE JaHHBIX.

0) Tmpolecc JOMOJHEHHWS JaHHBIX HEKOTOpoW uHdopmarmen,
MO3BOJISIONIEH MOBBICUTH 3()(PEKTUBHOCT aHATM3a TAaHHBIX

B) 00BEKT, COJIepPXKALIUI CTPYKTYPUPOBAHHbIE JaHHbIE, KOTOPbIE MOTYT




OKa3aTbCs MOJIE3HBIMU JJISl aHAJIN3a JaHHBIX

I') KOMIUIEKC METOJOB M MpPOLEAyp, HalpaBlIEHHBIX Ha W3BJICYECHUE
JAHHBIX W3 Pa3IMYHBIX HCTOYHUKOB M MPeoOpa3oBaHUs B E€AWHBINA
dopmar I 3arpy3Kd B XPAaHWIMLIE JAaHHBIX MWK AHAIUTHUYECKYIO
CUCTEMY.

IIpouuTaiiTe TeKcT, BbIOEpHUTE NMPABUJIbHBII OTBET WU 3aNMIIUTE
apryMeHTbl, 000CHOBBIBAIOIIME BHIOOP OTBETA .

OOyuaroniast BBIOOpKa — 3T0:

a) TpyNIUpOBKa OOBEKTOB (HAOMIOJIEHMIA, COOBITHH) HAa OCHOBE
JTAHHBIX, OMUCHIBAIOIINX CBOHCTBAa 00BHEKTOB

0) HaOOp MaHHBIX, Ka)aas 3alldCh KOTOPOTO MPEICTaBIsACT COOOM
yueOHBI MpHUMEp, COAEpXKAIIUKA BXOJHbIE IPU3HAKU (JaHHbBIE), U
COOTBETCTBYIOIINN UM IIPABUIbHBIN BBIXOJHOU Pe3yabTaT

B) Ha0Op MaHHBIX, KaXKJas 3aluch KOTOPOTO TPEACTaBISACT COOOH
yueOHBIN MpUMep, COAEPIKAIINA 3aJaHHOE BXOIHOE BIUSIHUE

') BBISABICHHE B CBHIPBIX JAHHBIX paHEe HEM3BECTHBIX M NPAKTHUECKU
NOJIE3HBIX  3HAHWK, HEOOXOMUMBIX [UIS TPHUHATHS pEHICHUH B
pa3INyYHbIX chepax 4eloBEUEeCKON NesITeIbHOCTH

IIpounTaiiTe TEKCT, BbIOEPUTE MPABHIbHBIE BADHAHTHI OTBETA
3aNMIIATE APryMeHThl, 000CHOBBIBAIOIIIHE BHIGOP OTBETOB.
Kakwue anropuT™bl OJXOASAT AUl PEIICHHS 3312491, O0bEKThI B
KOTOPOH HY)KHO Pa3/IeNUTh Ha KIACChI:

a) caydaiHbIi nec;

0) nuHelHas perpeccus;

B) JIOTHCTHYECKAs PerpecCust

T') MaIll{HA OTIOPHBIX BEKTOPOB

IIpouuTaiiTe TeKcT, BbIOEpUTE MPABMJIBHBIH OTBET M 3aNUIIHUTE
apryMeHTbl, 000CHOBBIBaIOIIHE BHIOOP OTBETA.

Ommbka 00y4eHust — 3To:

a) Pa3HOCTb MEXAY >KeJaeMbIM M (PaKTUUYECKUM BBIXOJIOM MOJIENU Ha
npuMepax 00y4aroIero MHOKeCTBa

0) ommOKa, MoJTy4eHHasi Ha TECTOBOM MHOXECTBE

B) UME€HA, TUIIBl 1 METKU UCXOJTHOW BBIOOPKU JAHHBIX

r) Halop JaHHBIX, KaXkJas 3allMCh KOTOPOTO IMPEACTaBIseT CcOoOOi
y4eOHBII puMep

YK-2.V.1

10

IIpounTaiiTe TEKCT M 3aNMIINATE PA3BEPHYTHIH 000CHOBAHHBIN
OTBeT.

Haiinute MHTepBan B ciexyromem Habope qaHHbIX CTax=
{3,5,9,12,5}. OtBer 3anumuTe B YMCIOBOM (hopMmaTe.

Orser:

VK-2.B.3

11

12

IIpounTaiite TekcT, Bbi0epUTe NPABUJILHBIH OTBET W 3aNMIIUTE
apryMeHTbl, 000CHOBBIBaIOIIHE BHIOOP OTBETA.

K kakoii crparerun o0yueHHst OTHOCUTCS 3a7aya IPOrHO3UPOBAHUS

a) oOyueHue ¢ yuyuTeaem

0) oOyueHue 6e3 yuuTens

B) KOMOMHHUPOBAaHHBIN METO/T

r) Apyrue

IIpounTaiiTe TEeKCT, BbI0epHUTe NPABWJIBHBIH OTBET M 3aNMIINTE

[K-13.V.1




13

apryMeHTbl, 000CHOBBIBaIOIIHE BHIOOP OTBETA.

3ajaua K1acTepu3aluy 3To:

a) 3ajJa4a MAIIMHHOTO OOy4YeHHs, B KOTOPOH METKH OOBEKTOB
IPUHUMAIOT OTPAaHUYEHHOE YHUCII0 3HAYEHU I

0) 3a7aya MAIIMHHOTO OOYYEHHs, 3aKIIIOYAIoNIascsi B OOBEIUHCHHUH
HOXO0XHX 0O0BEKTOB B OJJHOPOAHBIE I'PYIIIIHL.

B) 3a3jJaya MAIIMHHOTO OOydYeHHs, B KOTOPOHl METKH OOBEKTOB
IPUHUMAIOT JIFOObIC YUCICHHbBIE 3HAUCHUS

I') 33/1a4a MAIlIMHHOTO OOy4YeHUs], B KOTOPOW OIEHUBAETCS] OTKIIOHEHUE
0’KH/1a€MOT0 U MOJIy4aeMOro pe3yibTaTa

IIpouuraiite TekcT, BbIOEPUTE NMPABWIbHBII OTBET W 3aNMIINTE
aprymMeHTbl, 000CHOBbIBaIOIIIUE BLIOOP OTBETA.

Kakast u3 3TuX 3a/1a4 SBseTcs 3a1aueii KiaccuuKaium:

@) MPOrHO3 TEMITEPaTyphl Ha 3aBTPA;

0) pa3geneHue KHUT B OMOJIMOTEKE Ha HAYUHBIE U XYJ0KECTBEHHBIE;

B) IPOTHO3 OIIEHKH CTY/AEHTA M0 MATUOAINIbHON LIKaJIe Ha IK3aMEHE;

T') ONpECIICHHE IICHTPA U TPAHMUII KJ1acTepa.

14

15

IIpounTaiiTe TEKCT M 3aNMIIUTE PA3BEPHYTHIH 000CHOBAHHBIMH
OTBeT.

Hasnadenue npouenypsl HOpMaau3aluy JaHHBIX.

Ortser:

IIpounTaiiTe TEKCT M 3aNMIINATE PA3BEPHYTHIH 000CHOBAHHBIN
OoTBeT.

BeinonHuTe MocTaHOBKY 33a4M KJIacCU(pUKALUU, UCTIOb3Ys
crnenyrome obo3HaueHus:: X={X1, X2, ..., Xn} — MHOKECTBO IIPUMEPOB
obyuenusi, Y={y1, Y2} — MHO)XECTBO METOK Kj1acca

Orger:

[1K-13.B.1

16

17

18

IIpounTaiiTe TEKCT M 3aNMIINATE PA3BEPHYTHIH 000CHOBAHHBIN
OoTBeT.

Maiite onpenenenue nouaruto Odyyaromnias BbIOOpKa

Orger:

IIpounTaiiTe TEKCT M 3aNMIINATE PA3BEPHYTHIH 000CHOBAHHBIN
OoTBeT.

Haiite onpenenenue nouaruto Ommodka o0ydeHus

Otser:

IIpouuTaiiTe TEKCT M 3aNIMIINTE PA3BEPHYThIH 000CHOBAHHBIM
OoTBeT.

Maiite onpenenenue nouaruto [Ipumep odyuenus

Ortser:

IIK-14.¥.1

19

IIpouuTaiiTe TeKCT ¥ BbIOEPUTE NPABUJIbHBIE OTBETHI.

Kakue u3 cneayromux anropuTMOB MAITMHHOTO O0Y4EHUS SBIIAIOTCS
00y4YEHHEM C YUUTEIIEM:

a) Random Forest;

0) SVM;

B) k-means;

r) PCA.

I1K-14.B.1




20 IIpounTaiiTe TeKCT, BbI0EPUTE NPABUJIbHbIE BADHAHTHI OTBETA H
3aNMIIMTEe APTYMEHThI, 000CHOBBIBAIOIIHE BHIOOP OTBETOB.
BpIOpath 4KCiI0 KJIaCTEPOB IS allTOPUTMA KIIACTEPU3AIUH «METOJT K-
CPEIIHUX)» MOXKHO:

a) METOIOM I'JIaBHBIX KOMIIOHEHT;

0) perynspuzanueii LASSO;

B) CHITY3THBIM METOJI0OM

T') METOJIOM JIOKTS

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeIcTaBiIeHbl B Ta0mie 19.

Ta6muma 19 — [lepeyeHb KOHTPOJIBHBIX pabOT
Ne /it [lepeueHb KOHTPOJIbHBIX PabOT
He npegycMoTpeno

10.4. Meroauyeckue  MaTepHAIbI, ONpeAeSAIoNMe  TPOLEAYypbl  OLICHUBAHUSA
WHIMKATOPOB, XapaKTEPHU3YIOMUX dTanbl (HOPMHUPOBAHMS KOMICTCHIIMMA, COAEpXKATCI B
JOKaJbHBIX HOpMaTUBHbIX akTax [YAIlL, pernamMeHTupyronux MOPAOOK U MOPOUEAYPY
MIPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U TIPOMEKYTOYHOM aTTECTAIMH O0YYarOIIHXCs
I'VAIL

11. Meroauueckue ykazaHus st 00y4JaroIUXCs 0 OCBOCHHIO JUCITUTUITHHBI

11.1. Metoauueckre ykazaHus s OOy4yaroHmIMXcs IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuaja — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe U SICHOE W3JIOKEeHHe ydeOHOoro marepuana. Ha3HaueHMe COBpEMEHHOH JIEKIHMU B
paMKax JHMCUUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MH(POpPMAIUIO MO TEME, a B OCBOCHUU
(byHAaMEHTaNbHBIX TpoOJeM TUCHMIUIMHBI, METOJOB HAy4yHOro IMO3HAHUS, HOBEHIIHNX
JOCTHKEHUI HaydyHOW MbICaU. B yuyeOHOM mpoliecce JIeKIMs BBIIOIHSIET METOJ0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMHU. JIeKIusl pacKpbIBaeT MOHATUHHBINA anmapar
KOHKpETHOH oO0jacTu 3HaHMs, €€ MpoOJieMbl, AaeT LENbHOE MPEJCTABIEHUE O JUCLUIUINMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUILINHAMM.

[1naHupyeMble pe3ynbTaThl IPU OCBOEHUHU O0YYaAIONIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TMOJYy4YeHHE COBpPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUI, YpPOBEHb
KOTOPBIX ONpPEAEIAETCS 1IEJIEBOM YCTAHOBKON K Ka)KJI0M KOHKPETHOM TeME;

—  MOJIyYeHHE OIbITa TBOPUECKOM pabOThl COBMECTHO € MpPENoaBaTeseM;

— pa3BuUTHE NPO(ECCHOHATBHO-NENOBbIX  KayecTB, JIOOBM K  TpeaMeTy |
CaMOCTOSITENIbHOTO TBOPYECKOTO MBIIIIJICHHSI.

— TOSIBJIEHWE HEOOXOIMMOTr0 HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TMOJy4YeHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKUM M TEXHUKH U O
IIPOTHO3€ UX pa3BUTHs Ha OJrKaiiiine rosl;

— Hay4yuTbCid METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACIATH IJIABHBIE MBICIH U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3iIM4YHBIX
(bopMyITHUPOBKax);

— IOJIy4YeHHE TOYHOI'O IOHMMAHUS BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIeKUMOHHBI  MaTepUall MOXET COINPOBOXKIATbCA JEMOHCTpalUed CIIAlJ0B W
UCMOJIb30BaHUEM pA3JaTOYHOI0 MaTepuaja IpH IPOBEAEHUM KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHS OT/ICJIbHBIX TEMATHK 10 TUCIHUILIIHHE.

CrpyKTypa npeaocTaBieHus JEKIHOHHOIO MaTepuaa:




Pasnen 1. Beenenue

Tewma 1.1. JlaHHbIC U UX U3MEPEHUE.

Tema 1.2. Hlkamnst

Tema 1.3. Xapakrepuctuka u KiaccuuKamnus 3a/1a4 aHaIu3a JaHHBIX
Tema 1.4. Dranbl peuieHus 3ajja4y aHAINU3a TAHHBIX.

Paznen 2. CraTuctuueckuii aHaJIA3 TaHHBIX

Tewma 2.1. JlecKpUNITUBHBIN aHAIA3

Tema 2.2. Ananu3 cBsizeit

Tema 2.3. MHOTrOMEpHBIN CTATUCTUYCCKUN aHATIN3

Tema 2.4. Ananu3 BpeMEHHBIX PsIOB

Paznen 3. Knactepuslii anamus

Tema 3.1. [TocTaHOBKA 3371291 KJIACTEPHOTO aHATN3a

Tema 3.2. MeTpuKH pacCTOSHUM

Tema Paznen 4. Knaccuduxanus

Tewma 4.1. IlocTaHOBKa 3a/1a4¥ KjIacCU(DUKAIIUN

Tema 4.2. Merons! knaccudukanuu 3.3. MeToIbI KJIACTEPHOTO aHAIH3a
Pa3nen 5. 3akmtoueHue

Tewma 5.1. IlepcrieKTUBBI pa3BUTHS aHAJM3A JIAHHBIX.

11.2. MeTtoau4veckue yKazaHUS Il OOYYAIOIIUXCS IO TMPOXOKIACHHIO MPAKTHYCCKHUX
3aHATUMI

[IpakTHdeckoe 3aHSATUE SBISCTCS OJHOW M3 OCHOBHBIX (DOPM OpraHH3aluu y4eOHOTO
mpolecca, 3aKIII0Yaronasics B BHITOJIHEHUN 00yJaroIIMMHCS MOl PYKOBOJCTBOM MPEINOaBaTes
KOMILIEKCa Y4YEOHBIX 3aJaHUi C 1ETbI0 YCBOCHUS HAYYHO-TEOPETHYECKHUX OCHOB YYEOHOMU
JTUCIUIUIAHBL, TPHOOPETEHUsI YMEHUN U HABBIKOB, OMBITA TBOPUECKON JESITEILHOCTH.

[enbio MpakTUYECKOT0 3aHATHS JUIsl 00ydarolierocs sABsSETCs] MIPUBUTHE O0yUYaIOLIIMCS
YMEHUI U HaBBIKOB MPAKTUYECKOM ESITENIbHOCTH MO U3y4aeMON JUCLUIIIINHE.

[Tnanupyembie pe3ysIbTaThl IPH OCBOCHUH O0YUYAIOIIMMCS MPAKTUYECKUX 3aHSITHIA:

— 3aKperuieHHe, YIIIYOJICHHe, pacluIupeHue M JAeTalu3alius 3HAHUW TIpH  PEIICHUU
KOHKpPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENbHBIX  CIIOCOOHOCTEW, CaMOCTOSTENHHOCTH  MBIILICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMU METOJAaMH W METOAMKAMH H3Y4YCHHUs] KOHKPETHOW Yy4eOHOM
IHUCIHATUIHHEL,

— BBIPa0OTKA CHOCOOHOCTH JIOTUYECKOTO OCMBICIICHUSI TIOMYYEHHBIX 3HAHWM IS
BBLITTOJIHEHHS 3aJIaHUM;

— o0ecrieueHne paIMOHATBLHOTO COYETaHUS KOJUIGKTHBHOW M WHIAMBUAYAIBHON (GopMm
00yJeHUsI.

TpeboBaHUA K IPOBEACHUIO MPAKTHUYECKUX 3aHATUN
Pe3ynbTarthl BBIMONHEHHS] TMPAKTUYECKUX pabOT MO TpeOOBaHUIO MPENoaBaTENs
BBITPYXKAIOTCS B JIMYHBIN KaOWHET WM 00CYKJAIOTCS B Ay TUTOPUU BO BpeMsI 3aHSATHH.

11.3. Meroauueckue yka3aHus Uil OOy4YaroIIUXCS IO BBIOJHEHHIO J1a00paTOPHBIX
pabot

B xoxe BeImonHeHus 1a0OpaTOPHBIX pabOT OOydYaIOIMMICS JOJKEH YriayOuTh H
3aKpENUTh 3HAHMS, NMPAKTUYECKUE HABBIKU, OBJIAJCTh COBPEMEHHONW METOAMKOM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBAIM(UKALMOHHOW XapaKTEPUCTUKOW 0O0ydaromerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT M3 SKCIEPHUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJbHBIX MEPOIIPUATHIA.



Brimonaenne nabopaTopHBIX pabOT 00y4aromuMcs SIBISETCS HEOThEMJIEMON YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpeNeNsieMoil Y4eOHBIM IIJJAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecrevynBaroIIUM pPelieHre CIeIYIONUX OCHOBHBIX 3a1a4 00y4arolerocs:

— npuoOpeTeHre HABBIKOB MCCIIEIOBAHUS MPOLIECCOB, SIBICHUN U O0BEKTOB, N3y4aeMbIX
B paMKax JaHHOM TUCIUIIINHBI,

— 3aKpeIUIeHHe, Pa3BUTHE M JeTalu3alus TEOPETHUYECKUX 3HAHWM, MOMYyYEHHBIX Ha
TICKITUSX;

— TOJIyueHHe HOBOW MH(OPMAIUH 110 U3y4aeMOW AUCLIUIUINHE;

— MPUOOPETCHHE HABBIKOB CAMOCTOSITENILHOW paboThI ¢ J1a00PaTOPHEIM 00OPYyTIOBAaHUEM
¥ Ipudopamu.

3ajianue ¥ TpeboBaHUs K IPOBEJICHUIO J1a00paTOPHBIX PaboT

3agaHus K MPOBEACHUIO JIA0OPATOPHBIX PabOT MPHUBEIACHBI B y4€OHO-METOIUYECKOM
nocoouu:

Mudgp 004 T 23 Tarapaukosa, T. M. AHanu3 naHHBIX: y4eOHO-METOAMYECKOE ITOCOOHe
| T. M. Tarapuukosa; C.-Iletep6. roc. yH-T a3pokocM. mpudbopoctpoenus. - Cankr-IlerepOypr:
Uszn-so I'VAII 2021. - 121 c.

IMludp 004 b 76 Boxkenko, B.B. SI3sik mporpammupoBanust Python mis anamusa
JAHHBIX: yueOHO-MeToqrueckoe mocodue / B. B. boxenko, T. M. Tatapuukosa; C.-Iletep0. roc.
VH-T a3poKocM. mipubdopoctpoenus. - Cankt-Ilerepoypr: U3n-so ['YAIIL 2023. - 66 c.

Crpykrypa u dhopma oTyeTa 0 1abopaTopHOi paboTe
Llens paboOTHI U copep KaHue 3a1aHusl.
Onucanue xo/Ja BHIIOIHEHUS PAOOTHI.
JleMOHCTpanys MOTy4eHHBIX PE3yJIbTaTOB.
BeiBozibI 0 iposienanHoM padore.

OTBeTHI Ha KOHTPOJIBHBIE BOTIPOCHI.

ko

TpeboBanust k ohopmIIeHUIO OTYETA O JIabopaTOpHOU paboTe

Otuer odopmisercs cormacao ['OCT P 2.105-2019. O6s3aTenbHO HANTUYKHE TUTYIBHOTO
JUCTA U COOTBETCTBUE CTPYKTYPE OTHYECTA.

Otuer o mpojenanHol paboTe BEITPYKAEeTCS B TUYHBIN KaOWHET.

11.4. Metoauueckue yKa3aHusl ISl OOYYaroMIMXCs MO MPOXOKIACHUIO CAMOCTOSITENEHOM
paboThI

B Xoze BBIMOTHEHHS] CaMOCTOSATENBHON padOThI, OOYUYAIOIIHIICS BBIOMHSAET paboTy MO
3aJJaHAI0 M TIPU METOIMYECKOM PYKOBOJICTBE TpEIoIaBaTelisi, HO 0e3 ero HermocpeaCcTBEHHOTO
YUYaCTHSI.

Jst oOydvaroruxcst 1Mo 3a04HOM (opme OOydeHHs, CaMOCTOSITeIbHAas paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITOTHEHUST CaMOCTOSITEILHON paboThI, y oOydaromerocs (popMUpyeTCst
nenecooOpa3Hoe IIaHupOBaHUE pabouero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHHS
¥ HaBBIKM B YCBOGHHU U CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAaHUM, 00ecredynBaeT BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYEHHS, IOMOTAeT IOJYYHTh HABBIKA TIOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroaudeckUMH ~ MaTepUallaMH,  HampaBJSIONIMMU  CaMOCTOSITENIEHYIO — paboTy
00y4JarOIIUXCsl, SIBIISIOTCS:

— y4e0HO-METOINYECKUI MaTepHall 10 AUCIUILINHE;,

— METOJUYECKHE YKa3aHHsI 110 BBITOJHEHHIO KOHTPOJIBHBIX PadoT (711 00yJarommxcs o
3a049HOU (hopme 0OydeHus).



11.5. Meroauyeckue yKa3aHUs I8 OOYYArONIUXCS IO TPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCTIEBACMOCTH.

Tekymui KOHTPOJb YCIEBACMOCTH IPEAyCMaTPUBAET KOHTPOJb KadyecTBa 3HAHUI
00yJaromuXCsi, OCYIIECTBIIEMOTO B TEUEHUE CEMECTpa C IICNbI0 OICHUBAHMS XO0Ja OCBOCHUS
JIACITUILINHEI.

[TpakTuueckue u nabopaTopHbie PabOTHI 3aLIUINAIOTCS B TEYCHUU ABYX HEAENH TOCTE
MOJTyYCHUST 3aJlaHusA. Pe3ynbTaThl 3allUThl YYUTHIBAIOTCSA IHPH IMPOBEIACHUU ITPOMEKYTOUHOM
aTTecTalnuu.

11.6. Meroauueckue ykazaHusi JUisi 00y4aromUXcs MO MPOXOXKACHUIO MPOMEKYTOUHON
aTTeCTallH.

[Ipomexxyrounass  arrectansi  OOy4arOIIMXCs — NPEAYCMAaTPUBAeT  OLIGHUBAHHE
IPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHHs mo JaucuuiuiiHe. OHa BKIIOYAET B
cebst mudhepeHITMPOBAHHBIN 3a4eT.

HuddepenurpoBannblii  3aueT — 3TO0 (GOpMa OLEHKHM 3HAHUH, MOJYYEHHBIX
00y4aromuMcs PU U3yYCHUN JUCIUTUINHBI C ATTECTAIHOHHON OLIEHKON «OTIMYHO», «XOPOIIOY,
«yJIOBJIETBOPUTEILHOY, «HEYAOBIECTBOPUTEIILHOY.

CTyneHThl, YCHEIIHO BBIMOJIHUBIINAE BCE TNPAKTHUYECKUE M JabopaTopHble paldOThHI, U
IpOILEAIINe TECTUPOBAHUE HA YHCIIO 0aIoB Bhle 85 0aJIJIOB OLIEHUBAIOTCS HA «OTIUYHOY.

CTyneHThl, YCHEIIHO BBINOJIHUBIINE BCE IMPAKTUYECKHE U JIabopaTopHble padOThI, U
MPOIIEIIINE TECTUPOBAaHUE HAa YMCI0 OawioB Bhimie 69 OamioB u He Oonee 85 Oamios
OLIGHUBAIOTCSI HA «XOPOIIIOY.

CTyneHTbl, YCHELIHO BBINOJHUBIINE BCE NpaKTHUECKUe M JabopaTopHble paldoThl, U
NpOIIEAIINEe TECTUPOBAHME Ha 4YHMCIO OauioB Bbime 54 OamioB u He Oonee 69 Oamnos
OLIEHUBAIOTCS Ha «y/I0BJIETBOPUTEIILHOY.

CryneHThl, BHIMOJHUBIINE HE BCE MpaKTHUYeCKue U(Uiau) jJabopaTopHbie padOTHI CIAIOT
mudd. 3aueT 1Mo Bonpocam, NIPpUMEPHBIH epeyeHb KOTOPBIX MpHUBEeH B Tabauie 16.

CTyneHThl, TONYYMBIINE OIEHKY «YyIOBICTBOPUTEIHHO» IO TECTUPOBAHHIO, HWMEIOT
npaBo cAaTh Jud@. 3a4eT U MOBBICUTH OLIEHKY.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHEeceHUs
W3MEHCHHI 1
JIOTIOJTHCHUH.

ITonnucek BHECHIETO
A3MEHEHHUS

Coneprkanne N3MEHEHUH U JOTTOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA

3ace1aHusl
Kadeapsl

Ionnuce
3aB.

Kadeapoi




